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spirit, are characteristic marks of the hagiographic literature which the 
author refers to Hellenic influence ; but in the passages adduced in evidence 
these marks are often but dimly discernible, and considerable latitude of 
imagination and faith is necessary in order to see and accept the proof. The 
book contains a considerable amount of painstaking research, is equipped 
with the usual German wealth of citations and verificative references, and 
offers useful instruction to the special student of Judaism and of the history 
of religious ideas. W. A. H. 

Das idealistische Argument in der Kritik des Materialismus : Eine krit- 
ische Auseinanderseizung. Von M. Wartenberg. Leipzig, J. A. 
Barth, 1904. — pp. 72. 

The author's aim is to demonstrate the worthlessness of the epistemo- 
logical argument against materialism. Believing himself in the essential 
soundness of the idealistic view, he desires to warn its advocates against 
putting confidence in the method by which it is usually defended. Apart 
from the statement of personal conviction in the preface, there is no hint 
in the monograph that its writer is other than the most ardent advocate of 
materialism, who finds his own profit in the conclusion that the epistemo- 
logical argument must be given up. The treatment is vitiated throughout 
by the constant assumption that the evidence from epistemology adduced 
by the idealists denies the existence of objective values, and reduces the 
external world to one of shadows, dependent in the last analysis upon the 
willful caprices of the individual consciousness. 

Grace Neal Dolson. 

Wells College. 

Harvard Psychological Studies, Vol. I. Psychological Review Monograph 
Supplements, Vol. IV. New York, The Macmillan Co., 1903. — pp. v, 
654.- 

This volume contains one theoretical and fifteen experimental papers 
from the Harvard Psychological Laboratory. Six of the papers are de- 
voted to the problems of perception, three to problems of memory, four to 
assthetical processes, two to animal psychology, and one to the position of 
psychology in the system of knowledge. Summaries of the individual 
articles follow. 

Studies in Perception. I. Eye-Movement and Central Anaesthesia : E. 
B. Holt. Certain phases of the perception of color and brightness, present 
with fixed regard, disappear under voluntary eye-movement. The disap- 
pearance is supposed by the author to be due to cerebral anaesthesia, re- 
sulting from an inhibitory ' tension ' in the motor centers for the eye or 
head-muscles. In the experiments recorded, control both of steadiness of 
fixation and continuity of movement seems to have been insufficient. A 
slight slip in either direction would have changed the retinal distribution 
of stimulation and thus have altered the stimulus limen. At most, the re- 
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suits tend to show rather a small change in visual sensitivity under move- 
ment than a positive anaesthesia. II. Tactual Illusions : C. H. Rieber. 
This is a comparison of visual and tactual illusions of filled and unfilled 
extents. ' ' Short filled spaces are overestimated [upon the skin] , while 
the longer spaces are underestimated ' ' ; and ' ' wherever the objective con- 
ditions are the same in the two senses, the illusion exists in the same direc- 
tion for both sight and touch." The study brings to light important intro- 
spective factors in tactual illusions, but does not sufficiently recognize the 
essential differences between visual and tactual perception. Like errors in 
estimating distances by the two senses are not " a safe warrant for the con- 
clusion that sight and touch function alike." III. Tactual Time Estima- 
tion : K. Dunlap: ' Time-sense ' experiments were undertaken with three 
successive pressure stimuli. The effect of change of haptical locality and 
of intensity upon time-estimation was noted. It was found that, with im- 
portant exceptions, a difference, local or intensive, between two limiting 
stimuli, tended to lengthen the interval. The tendency is referred to a 
change in the conscious filling produced by expectation. The matter 
might have been tested, perhaps, by working ' without knowledge.' The 
method used in the experiments is a hybrid, half psychological and half 
descriptive. IV. Perception of Number through Touch : J. F. Messenger. 
The author denies ' the validity of a threshold ' for two points, denies 
haptical fusion, and asserts that the haptical perception of number is an 
inference. The method is poor, the history of the problem seems to be 
unknown, and the conclusions are overloaded with bad theorizing. V. The 
Subjective Horizon : Robert MacDougall. An analysis of the factors, ex- 
ternal and organic, that determine the subjective horizon. Experiments 
with bright and dark visual fields, with and without fixation-mark, with 
monocular and binocular visions, with abnormal positions of the eyes and 
head, and with visual distractions, were carried out. The study is impor- 
tant for its bearing upon the laws of eye-movement. VI. The Illusion of 
Resolution-Stripes on the Color- Wheel : E. B. Holt. A definitive account 
of the colored bands produced by passing a rod over a revolving disc com- 
posed of two or more fused colors. The ' illusion ' is found to be due to 
the alternate eclipse of the sectors ; therefore, to the rapid change in the 
proportion of the color components. The author confuses after-image and 
'Abklingen.' The study is a model from the standpoint of method. 

Studies in Memory. VII. Recall of Words, Objects, and Movements : H. 
A.Peterson. The author extends Kirkpatrick's method of recall. Words 
(nouns and verbs) and actual objects and movements were associated (in 
pairs) with verbal symbols (nonsense and number words). The objects 
and movements were better recollected, by five out of six observers, than 
nouns and verbs. Indirect associations were found to play an important 
part. The bearing of the results, — somewhat dubious, in the reviewer's 
opinion, — upon linguistic acquisition is noted. VIII. Mutual Inhibition 
of Memory Images : F. Meakin. "An idea which assumes a place in con- 
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sciousness which but for itself . . . another might occupy, inhibits the 
other. ' ' Similar geometrical figures were exposed in pairs and the relative 
durations of their memory images recorded. Recurrence and persistence of 
image were found to depend upon size, complexity, form, color, motion, and 
various other characteristics of stimulus. These characteristics were also 
found to influence the motor accompaniments of the image. " The sta- 
bility of an image, or internal sensation, thus depends on the activity of its 
motor accompaniments or conditions. And as the presence of an image to 
the exclusion of a rival, which but for the effect of these motor advantages 
would have as strong a claim as itself to the occupation of consciousness, 
may be treated as a case of inhibition, the greater the relative persistence 
of an image or idea the greater we may say is the * force ' with which it 
inhibits its rival." Averages are used, but no regard is paid to m. v.'s or 
p. e.'s. In Table I, e. g., the averages 30. V and 31.9" are said to indi- 
cate "that each image has about the same chance in the ideational rivalry, 
with a slight preponderance in favor of the right." But if we set the m. 
v.'s down with the averages, we have 30.8 ± 9.0 and 31.9 ± 7.5 ! Even 
granting significance to the bald averages, and assuming that the reported 
image-durations correspond to the actual times, there is little evidence that 
the various differences in duration are real 'inhibition times'; e.g., that if 
one set of images had not occupied consciousness 27. \" ± 7-S"> another set 
would (p. 242). There should have been control experiments to show the 
normal persistence of an image in the absence of a particular ' inhibiting ' 
stimulus. The work is rather a study of size, complexity, form, etc., as 
incentives to revival, than of 'inhibition.' IX. Control of the Memory 
Image : C. S. Moore. Visual memory images of simple figures were ob- 
served, and the time required to move, to change in color, and to suppress 
the images was recorded. Again, only averages are given and not a single 
m. v. Some good introspective points are noted. The reviewer would 
suggest a more strict control of the darkened retinal field, for it exercises 
an insidious influence upon mental imagery. 

Studies in ^Esthetic Processes. X. The Structure of Simple Rhythm 
Forms : R. MacDougall. This is an important histological study of 
rhythmical units and complexes ; it is, however, much less a study of 
' aesthetic processes ' than of a typical form of mental synthesis. Dr. Mac- 
Dougall discusses at length the individualizing characteristics of the rhythm 
unit, and the organizing factors and features of rhythmical complexes. He 
brings out beautifully the extreme delicacy of the rhythm-consciousness, 
as well as the extreme individualization possible even to the simpler mental 
formations. The results contain an abundance of valuable psychological 
detail. There are eighty-one tables in the article ! The perspective is 
sometimes poor and the reader is entitled to more summaries. The his- 
torical setting of the various problems is almost entirely omitted. XI. 
Rhythm and Rhyme : R. H Stetson. A careful and clever examination of 
the function of rhyme in rhythmical complexes, particularly in the verse. 
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The author used both * auditory ' and ' spoken ' rhythms. He found rhyme 
to be an important synthetizing factor in the structure of the verse, and of 
the stanza as well. The study includes the outline of a motor theory 
of rhythm. The theory considers the rhythmical unit to be a reaction 
of the ' circular ' type, involving antagonistic sets of muscles. Thus, 
rhythm is conceived as an action rather than as a perception. Both these 
articles on rhythm mark important advances in experimental technique. 
XII. Studies in Symmetry : Ethel D. Puffer. This study includes an 
analysis of the aesthetic factors in 'hidden 'or 'substitutional' symmetry, 
the symmetry that transcends the simple geometrical type of right-left 
balance. It is, in part, an extension of Pierce's work published some 
years ago from the Harvard Laboratory. (See Psych. Rev., I, 483 ; III, 
270. Pierce's work is crude and fragmentary, and scarcely justifies the 
sweeping generalization that the "feeling of symmetry is satisfied when 
both parts call forth eye-movements of like energy.") In substitutional 
symmetry, interest, suggested movement, direction of line, perspective, 
and direction of attention take the place of the mechanical balance of line 
against line and mass against mass which characterizes geometrical sym- 
metry. These substituted factors produce the aesthetic effect just as the 
geometrical factors do ; they arouse a balance of ' motor impulses ' which 
is ' in harmony with ' our own bilateral organism. For example, an interest- 
ing object and a deep perspective 'balance' are aesthetically pleasing when 
they arouse equal expenditure of attention ; for ' equal expenditure of atten- 
tion ' is equivalent to equal expenditure of effort, or, in physiological terms, 
to equal motor impulses. The values of the substitutional factors were 
severally tested (1) experimentally, by distributing simple figures in the most 
pleasing way upon a large black screen framed in gray, and (2) analytically, 
by measuring a large number of black-white reproductions of standard 
paintings. Since methods and interpretations in the aesthetics of space are 
still imperfect and subject to revision, the following suggestions and criticisms 
may not unnaturally be offered : (1) The aesthetical filling of a rectangular 
area lacking a prominent right-left division is not, in the writer's opinion, 
primarily a matter of ' symmetrical ' arrangement. Every locality within such 
an area has an affective value, an 'aesthetic local sign,' which is determined 
chiefly by the total filling and by a// the boundary lines, and only secondarily 
by reference to an imagined vertical center. (2) The study places on the 
same level and without sufficient analysis the heterogeneous factors, ' move- 
ment,' 'interest,' 'depth, ' and 'direction of attention.' (3) The assumption 
that large, interesting, and deep objects, and objects 'on the outskirts of the 
field of vision, ' invariably call for heavier expenditures of effort and attention 
than small, uninteresting, flat, and near objects stands in need of justifica- 
tion. (4) Degree of attention can hardly be said to run parallel to degree 
of effort, since fujl, absorbed attention may be accompanied by a small 
degree of effort and weak attention by great effort. (5) The theory that ex- 
plains aesthetic symmetry by reference to organic balance, to the bilateral 
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arrangements and functions of the body, is not new. Since the days of Lotze's 
Geschichte der AZsthetik in Deutschland (1868) and Mach's Analyse (first 
ed. 1886), it seems to have acquired the dignity of a dogma. Were it 
true, unconditionally, one might reasonably expect the labors of the runner 
and of the tight- rope performer to stand high among works of art. Balance of 
form, whether within or without the organism, may have, doubtless, aesthetic 
significance ; but it is gravely to be questioned whether its significance de- 
rives from a ' balance of motor impulses, ' a phrase which, stript of meta- 
phor, seems to mean simply 'equal motor discharges.' It may be urged, 
first, that equal motor discharges are by no means peculiar to bilateral 
functions ; secondly, that they have not, as a class, been shown to be 
directly connected with aesthetic pleasure ; and, thirdly, that bilateral 
equality of the human organism is limited both in structure and in function, 
and this as regards motor as well as visceral organs. Equal movement 
impulses frequently produce unequal movements on the two sides of the 
body ; one should therefore be slow to assume that equal spatial displace- 
ments on right and left, or their ' substitutional ' equivalents, call forth, 
without exception, equal motor discharges. (6) The use of paintings, in 
black-white 'reproduction,' not only eliminates an extremely important 
factor in spatial composition, color, but distorts brightness-values and also 
shifts the emphasis of other aesthetic factors. (7) There is, in the article 
under discussion, a curious lack of reference to the Raumasthetik of Lipps, 
the most complete and, I suppose, the most important modern agcount of 
the aesthetics of spatial arrangement. XIII. The ^Esthetics of Unequal Di- 
vision : R. P. Angier. There is a prejudice, it is maintained, in favor of the 
aesthetic value of the golden section. This prejudice is unjustifiable, for, 
in the most pleasing unequal division of the horizontal line, the golden 
section is seldom chosen. Unequal as well as equal horizontal division 
rests upon the principle of ' motor balance. ' A short section demands less 
actual eye-movement than a long section, but a stronger pull of antagonistic 
muscles. " The correlate of the equivalent innervations is equal sensations 
of energy of movement [!] coming from the two sides." It is unfortunate 
that Mr. Angier should have based his criticism of the famous norm of 
Zeising upon the horizontal line, one of the most unfavorable figures, as 
all investigators agree, to the choice of the golden section. 

Studies in Anhnal Psychology. XIV. Habit Formation in the Crawfish, 
Cambarus affinis : R. M. Yerkes and G. E. Huggins. Experiments 
showed that crawfish learn slowly by experience. They modify their 
actions to suit changed conditions in their surroundings, and form habits as 
the result of repetition. The individuals tested learned to escape from a 
simple labyrinth and to right themselves in the easiest way, when, turned 
upon their backs. They gave evidence of possessing ' chemical, ' tactual, 
visual, and ' muscular ' senses. XV. The Instincts, Habits, and Reactions 
of the Frog : R. M. Yerkes. The green frog is susceptible to training. The 
individuals examined learned perfectly, in from fifty to one hundred trials, 
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to escape from a box furnished with a double exit. They also formed 
associations between pressure and pain stimuli. The frog learns more 
slowly than the chick, the cat, and the dog ; but its habits, once formed, are 
persistent. Clever methods were devised for adapting reaction-time ex- 
periments to animal psychology, and a program was suggested for com- 
parative work upon animal reactions, — a program of more interest to 
the physiologist than to the psychologist. Preliminary results are given 
for frog reactions to electrical and tactual stimuli. Dr. Yerkes dis- 
tinguishes three types, which show different times with different m. v. , and 
which depend upon three different intensities of stimulus. These three 
types, the author identifies, — with more courage than caution, — with 
three types of human action, ' reflex, ' ' instinctive, ' and ' deliberate ' 
(deliberative?). He approves the suggestion that reactions to different 
stimuli be considered comparable only when their degrees of variability 
(m. v.) are equal, since m. v. seems to be a function of stimulus strength 
(cf. Psych. Bulletin, I, 1904, 137). Any application of the criterion of 
variability, it should be noted, must not neglect the fact that m. v. depends 
also upon other conditions, e. g., the individual observer and practice. 
Reaction to auditory stimulus was prevented by well-marked inhibitions. 
There was, however, evidence of hearing (or tactual response?) even 
where stimulation called forth no general movement of the body. 

The volume closes with an article by the editor, Professor Munsterberg, 
on ' ' The Position of Psychology in the System of Knowledge. ' ' The article 
includes a general classification of the sciences, based upon the author's 
well-known distinctions of phenomenon and purpose, and of individual and 
over-individual consciousness and will. 

This first instalment of Harvard Studies, — a second dealing with the 
' active functions ' is promised, — possesses more than ordinary interest for 
the psychologist. Over and above the recording of individual investi- 
gations, it conveys an idea of the method and the spirit of the laboratory, 
— one of the larger laboratories of the country. The degree of activity 
which the book implies, — a sustained activity covering, apparently, four or 
five years, — is a compliment to the authors and the editor, and is, at the 
same time, a gratifying indication of the state of the science at large. A fur- 
ther, more specific, interest attaches to the Studies, inasmuch as they may 
properly be considered test-cases for the editor's 'action theory,' which 
is set forth at length in his recent Grundzuge. Professor Munsterberg 
remarks in the preface to the Studies, that it was his interest ' ' in this most 
general question [the r61e of the centrifugal processes in mental life] which 
controlled the selection of all the particular problems." The reviewer 
feels bound to say that the chief value of the investigations seems to him 
to rest less in their contribution to the ' action theory ' than in their bearing 
upon other systematic problems. Arguments for the theory are, as a rule, 
drawn rather from the theory itself than from the logic of the experimental 
facts. I. M. Bentley. 

Cornell University. 



